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Grading Cottonseed by Net 
Kernel and Fatty Acid Methods 


From Addresses 


Delivered 


Before the 


Interstate Cottonseed Crushers’ Conven- 


tion and American Oil Chemists’ Society 


By G. S. MELOY 


Last year I had t-e honor of dis- 
cussing with you some of the ar- 
guments which had led me to ad- 
vance the theory that the net 
kernel content of the “as is” ton 
of cottonseed was an ‘ndex of the 
value of the seed. At that time, 
| had very little data in the way of 
analyses on which to prove the case. 
This was because in the past prac- 
tically all analyses have been made 
on a clean seed basis. My argu- 
ment, therefore, was based very 
largely on the results of studies 
of cottonseed that had been made 
in connection with the breeding of 
cotton varieties and on mathemati- 
cal deductions. 

I attempted to show also that if 
this theory of grading cottonseed 
were true and it were possible to 
construct a machine by which the 
kernels could be extracted from a 
fully representative sample, the 
grade could be determined at the 
time of loading a car as well as on 
its receipt at the oil mills. Check 
determination would therefore be 
possible by both shipper and re- 
ceiver and the way would be pre- 
pared for the development of some 
plan for official sampling and grad- 
ing similar to that now employed 
in the grading of grain. 

I was limited in my discussion 
to the question of 
products possible in prime seed and 
did not discuss quality, since, as I 
stated, it was my belief that the 
present method of determining 


quantity of 


quality, by cutting one hundred 
seed and noting the percentage of 
kernels showing discoloration, was 
not only scientifical'y unsound but 
was fallacious in that it did not 
indicate the true quality of the oil. 

During the past season, we have 
secured very complete analyses of 
over 4,000 cars of seed, represent- 
ing seed produced in practically 
every state from North Carolina 
to Oklahoma. These are being 
carefully studied and we have al- 
ready prepared several graphs 
from them. 
for Quality 

First, let us consider the ques- 
tion of quality. Very shortly after 
the last convention, the American 
Oil Chemists’ Society appointed a 
special committee for the purpose 
of studying methods of determin- 
ing damage in cottonseed. This 
committee, as many of you doubt: 
less already know, found that the 
cut method was of dub‘ous accu- 
racy and has brouvht about a new 
method, by which the ectual per 
centage of free fatty acid in the 
oil is determined. I have been so 
fortunate as to secure the analyses 
of nearly 3,000 cars in which dam- 
age was determined by both the 
cutting method and by the method 
in which the free fatty acid in a 
sample of the oil is determined by 
titration. From these data graphs 
of the analyses of cars originating 
in each state have been made, but 
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I believe one or two of the graphs 
will suffice to illustrate the point 
and make it clear that the color of 
the kernels, which is the basis of 
the cutting method of determin- 
ing damage, has no apparent re- 
lation to the quality of the oil. 

In the first graph, the analyses 
of one hundred cars have been ar- 
ranged in order of increasing rank 
of percentage of damage as deter- 
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Fig. 1. Relation of damaged seed 
(discolored meats) to Free Fatty 


Acid in cottonseed oil. Analyses of 
100 car lots arranged in sequence of 
increasing damaged seed 


mined by the cut method. These 
range from 100 per cent sound to 
98 per cent damage, as shown by 
the top curve. The corresponding 
free fatty acid content of each of 
these cars is shown by the jagged 
line. 

Out of these 100 cars, 51 were 
rated as prime seed by the cut 
method. But 18 of these 51 cars, 

35.2 per cent of them analyzed 
above 2 per cent free fatty acid in 
the oil. In two cases, the free fatty 
acid content was higher than was 
the free fatty acid in 43 of the 
cars that cut above 6 per cent dam- 





aged seed, including the cars thy 
cut 40, 50, 60, 70 and 98 per cen 
damage. Of the 49 cars that ey 
above 6 per cent damage, 12 cars 
or 24.5 per cent, produced oil with 
less than 2 per cent free fatty 
acid. 

To sum up, in 100 cars, 49 cut of 
seed, or above 6 per cent damage 


and practica!ly 25 per cent of these | 


produced prime oil. 51 of the cars 
cut prime seed and 35 per cent of 
these produced off oil. 

Two of the cars cutting above 
35 per cent damaged seed produced 
prime oil. 23 of the cars cut 15 
per cent or more damaged seed 
but only 8 of these showed above 
4 per cent free fatty acid. Of the 
56 cars of off oil 19 cut prime seed, 
Of the 49 cars of damaged seed, 1? 
gave prime oil. The car cutting 
the highest damaged seed showed 
less than 4 per cent free fatty acid 
and nearly 1 per cent less free 
fatty acid than 2 cars that cu 
prime seed. 

In the second graph, the opposite 
picture has been drawn. Here are 
shown the analyses of 139 cars, 


all of which tested 2 per cent or 
more of free fatty acid. These 
analyses have been arranged in 


rank of increasing free fatty acid. 
The corresponding percentage of 
damage as found by the cut meth- 
od is shown in the irregular line. 
Of these 139 cars, we find that 54 
cars, or 38.8 per cent, cut prime 
and yet 45 of them contained above 
the tolerance of free fatty acid. 
These two graphs are sufficient 
to show that the cut method of de- 
termining damage has no scientific 
basis and its use more frequently 
inures to the damage of the oil 
miller than to the ginner or pro- 
ducer of seed. The method has no 
apparent place at present in eval- 
uating cottonseed. Possibly it may 
be found to have a place in evaluat- 
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Fig. 2. Relation of Free Fatty Acid in cottonseed oil to discolored kernels 


(damaged seed). 


ing the color and other qualities of 
the meal. The direct determina- 
tion of the free fatty acid content 
seems to be a much more sound 
method and has, moreover, the ad- 
vantage, as your chemists will ad- 
vise you, of having a direct rela- 
tion to the color and manufactur- 
ing loss in the oil produced. 

So much for the question of 
quality. Let us turn to the ques- 
tion of quantity or the quantita- 
tive grading of cottonseed. 

Quantitative Grading 

It has been impressed on me on 
several occasions that possibly the 
greatest obstacle to an understand- 
ing of the theory of grading cotton- 
seed on the basis of their net kernel 
content is the difficulty of getting 
those engaged in the industry to 
think in terms of anything other 
than averages. Last fall I sent out 
a number of letters asking that 
certain specific data, relative to re- 
ceipts of seed be kept during the 
current season, so that I might 


Arranged in sequence of increasing Free Fatty Acid 


have material for study. In reply, 
generally I was referred to reports 
of averages, but I wanted data 
from which not only the averages 
for the season would be calculated, 
but new and unusual analyses for 
the purposes of these studies. 

According to the dictionary, an 
average is “a mean _ proportion 

made out of unequal sums or quan- 
tities.” 

What are the unequal quantities, 
related to raw cottonseed, that 
should be considered in making the 
averages of seed purchases? In 
cottonseed we find inequalities in 
three characters: First, there is an 
inequality in the percentage of oil 
in the meats. Second, there is an 
inequality in the percentage of pro- 
tein in the meats. And, third, 
there is an inequality in the per- 
centage of meats in the seed. 

Now, next let us see if there are 
any relationships between these in- 
equalities. We do find a general 
and fairly constant relationship 
between the percentage of oil and 
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the percentage of protein. The re- 
lationship is in inverse ratio. That 
is, the higher the percentage of oil, 
the lower the percentage of protein, 
and vice versa, the lower the per- 
centage of oil the higher the per- 
centage of protein. 

But there appears to be no rela- 
tion between either the percentage 
of oil, or of protein, in the meats 
and the percentage of meats in the 
seed. Therefore, we may have dif- 
ferent lots of seed contrasted as 
follows: 

Seed with: 

(A) High meat percentage and 
high-oil-low-protein. 
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(B) High meat percentage and 
low-oil-high-protein. 

(€) Average meat percentage 
and high-oil-low-protein. 

(D) Average meat percentage 
and low-oil-high-protein. 

(E) Low meat percentage and 
high-oil-low-protein. 

(F) Low meat percentage and 
low-oil-high-protein. 
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(G) Seed falling between each of 
these. 

Regardless of the current value 
of the oil and meal, the greatest 
difference in the values of any two 
lots of seed will be found between 
that lot which analyzes the ex- 
treme low kernel and oil content 
(F) and that other lot of seed 
which analyzes the extreme high 
kernel and oil content (A). 

Suppose we call this extreme dif- 
ference in value a “100 per cent 
spread.” 

Now let us compare the values 
of the products obtainable from 
two lots of seed analyzing as “A” 


420 —>—— 














Fig. 3. Relation of the net kernel percentage of “as is” cottonseed to the total 
available pounds of oil. Right, same car lots arranged to show the relation of 
the percentage of oil in the meats to the total pounds of oil 


and as “B”. The difference in 
value is approximately 24 per cent 
of this total possible spread. 
With two lots analyzing as “C” 
and “D”, the difference in value of 
the products is approximately 23 
per cent of the total possible spread. 
With two lots analyzing as “E” 
and “F”, the difference in value is 
approximately 18 per cent. 
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seed analyzing as “A” with another 
lot analyzing as “E”, we find the 
difference in value of the products 
is approximately 82 per cent of the 
total possible spread. 

A comparison of seed analyzing 
as “B” with those analyzing as 
“FP” shows an approximate differ- 
ence in value of 77 per cent of the 
maximum spread. 

These differences are based on 
the extremes of oil-in-meats per- 
centage (25 per cent to 39 per 
cent) and the average range of 
meat content. A comparison based 
on the usual differences in the oil- 
in-meats percentage makes the dif- 
ferences in values of the products 
even more contrasted. In the East 
during the last season about 90 
per cent of the analyses showed 
between 34 per cent to 37 per cent 
of oil. In the West this runs some- 
what lower, approximately 30 per 
cent to 33 per cent. 

Possibly it might make this ar- 
gument a little easier to understand 
if we assigned definite values in 
place of percentage of spread. With 
oil at 10 cents and 7 per cent meal 
at 2 cents the difference in value 
of the oil and meal between two 
tons of seed, one analyzing 42 per 
cent net kernel and 34 per cent oil 
and the other analyzing 59 per 
cent net kernel and 37 p:r cent oil, 
is approximately $20.00. Call this 
$20.00 our maximum spread. 

Then the differ nce in value be- 
tween two tons of seed analyzing 
as “A” and “B” would be $1.56. 
Between two tons analyzing as “C” 
and “D” $1.26, and between two 
tons analyzing as “E” and “F” 
$1.05. But the difference in value 
between two tons analyzing as “A” 

and “C” is $10.00 and between 
two tons an*lvzing as “B” and 
“D” is $9.70, and between “C” 
and “E” seed $8.95, and finally, be- 


But when we compare a lot of 
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tween two tons analyzing as “A” 
and “E” the difference in value of 
the oil and meal is $18.94. 

The outstanding conclusion to be 
reached from these figures is that 
in purchasing cottonseed for crush- 
ing, the kernel or meats content is 
the principal factor or value, since 
the differentials on account of oil 
percentages are nominal in com- 
parison with value differentials on 
account of kernel percentages. 

Let me remind you that for the 
purpose of grading seed on the net 
kernel content, I 2m proposing to 
consider everything as_ foreign 
matter that is not kernel, or that 
has to be specially processed in 
order to secure the kernel, such as 
grabots. Therefore, in preparing 
the graphs from the analyses se- 
cured this season, I have added to- 
gether the percentage of excess 
moisture, the percentage of dirt 
and trash and the percentage of 
grabots and thus found the num- 
ber of pounds of foreign matter in 
the seed. But this leaves another 
form of foreign matter; immature 
or aborted seed. Immature and 
aborted seed are stated in percen- 
tages, but, as you know, it is not 
a percentage of weight but a per- 
centage of number. After a num- 
ber of trials, I found that immature 
seed weighed approximately 0.36 
per cent of the weight of sound 
seed, or 7.2 pounds per ton for each 
numerical percentage; therefore, 
to the total pounds of foreign mat- 
ter found as above, 7.2 pounds was 
added for each per cent of imma- 
ture seed. From this the net 
pounds of seed was ascertained, 
then, using the percentage of ker- 
nels in clean seed, the net pounds 
and percentage of kernels in the 
“as is’ ton were easily calculated. 

Having determined the net ker- 
nel content and knowing the per- 
centage of oil in the meats, the total 








T 


pounds of oil in the “as is” ton was 
readily calculated. 

In this way similar data was cal- 
culated on several hundred cars of 
seed originating in each state. For 
the purpose of graphs, this num- 
ber was reduced to 100 analyses, 
by throwing out the duplicates and 
the near duplicates. Then the anal- 
yses were arranged first in order 
of increasing rank of net kernel 
percentage with the corresponding 
pounds in oil, as shown on the left 
side of Graph No. 3. You will note 
the close relation of the pounds of 
oil to the net kernel. Next, the 
analyses of the same cars were ar- 
ranged in the rank of increasing 
percentage of oil in the meats with 
the corresponding total pounds of 
oil, as shown on the right side of 
the graph. In the first case, where 
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Fig. 4. 


the analyses are arranged in order 
of increasing percentages of kernel, 
the variation in the pounds of jj 
is due to the differences in the per. 
centages of oil. Notice the narrow 
range of variation as compared 
with the variation in the pounds of 
oil when arranged in rank of jp. 
creasing oil percentage, where the 
variation is due to the differences 
in the net percentages of kernels. 

In one case I went a step further 
and calculated the total value of the 
oil and protein or cake as shown in 
Graph No. 4, in which I have ar- 
ranged the analyses of the same 100 
cars of seed in four different ways, 
First, in rank of increasing percent- 
age of oil in the meats with the 
corresponding values of oil and 
meal. Second, in rank of increas- 
ing net kernel content with the cor- 


ee 








| RELATION OF PERCENTAGE OF O11 
r TO TOTAL POUNDS OF O'L 


+ 





+ 


- H+ 





RELATION OF NET KERNEL TO 
TOTAL POUNDS OF OIL 


Analyses of the same 100 car lots of cottonseed arranged to show the 


better relation of net kernel content to both value of products and total pounds 
of oil, than is the relation of percentage of oil 


312 











on in 
varia 
feren 
to va 
tions 
differ 
Wher 
incre: 
varia 
of dil 
conte 
resul’ 
perce 

Yo 
tions 
comp 
more 
the 1 

I | 
bear 
conte 
frequ 
value 


co-or 
try. 
of k 
purp 
tages 
at A 
it ca 
tural 
as pi 
cultu 
and « 
Th 
seed 
I ha 
in s 


Nn Order 
kernel, 
} of oi] 
he per- 
narrow 
npared 
inds of 
of in- 
re the 
rences 
ernels, 
urther 
of the 
wn in 
ve ar- 
ne 106 
Ways, 
rcent- 
h the 
| and 
creas- 
€ cor- 





v the 
unds 








responding values of the oil and 
meal. Third, in rank of increasing 
percentages of oil with the corre- 
sponding total pounds of oil, and 
fourth, in rank of increasing net 
kernel content and the correspond- 
ing total pounds of oil. 

Where the graphs are arranged 
on increasing oil percentages, the 
variations in value are due to dif- 
ferences in net kernel content and 
to variation in protein. The varia- 
tions in total oil are the result of 
differences in the net kernel. 
Where the graphs are arranged in 
increasing net kernel content, the 
variations in value are the results 
of differences in the oil and protein 
content and in total pounds of oil 


resulting from differences in the 
percentages of oil. 
You will notice that the varia- 


tions in value of the products as 
compared to the pounds of oil are 
more narrow. This is because of 
the variable protein factor. 

I believe that these charts will 
bear me out that the net kernel 
content of the ‘ seed is more 
frequently and a closer index of 
value of cottonseed than any other 
single factor. And it is logically 
so, since it is a direct index of the 
amount of both the oil and the cake, 
the two principal and frequently 
co-ordinate products of your indus- 
try. Moreover, the net percentage 
of kernels when used for grading 
purposes has very distinct advan- 
tages, as pointed out in mv address 
at Asheville on July 1, last, in that 
it carries premiums for good cuk 
tural and ginning practices as well 
as penalties for the opposite, poor 
cultural practices and indifferent 
and culpable practices at ginneries. 

The graphs I have used are from 
seed originating in South Carolina. 
I have graphs for seed originating 
in some of the other states which 


‘as is” 


I will be glad to show all who may 
be interested. 
Practical Application 
This brings us to the practical 
application of the theory of grading 


in the purchasing of cottonseed. 
First, we should decide upon a 
base. The average kernel content 


of clean seed for all analyses I 
received this year was 54 per cent. 
Suppose we split the difference be- 
tween a theoretical average of 50 
per cent and a practical average 
for clean seed of 54 per cent and 
make our base 52 per cent net ker- 
nel in the “as is” ton. If 52 per 
cent net kernel had been establish- 
ed as the basis during last season, 
the cars for which I received analy- 
ses would have fallen into the fol- 
lowing groups: 

31 per cent would have received 
premiums. 

19 per cent would have received 
the basis price. 

50 per cent would have received 
discounts. 

The premiums would have been 
paid for clean seed of better than 
the average quality, and the dis- 
counts would have been based on 
the inferiority of the shipments re- 
sulting from the growth of nonde- 
script varieties and excesses of 
foreign matter. 

You will recall that last year in 
my discussion of the scheme of 
grading, I stated that the 
grade and the grade limits conld 
be determined only after sufficient 
actual analyses had been made in 
practice. Two changes are now be- 
ing proposed on the basis of the 
analyses we now have: First, that 
the basis grade be 52 per cent net 
kernel instead of 50 per cent, and 
second, that each percentage of in- 
crease and decrease in the net ker- 
nel carry its appropriate premiums 
and discounts. At first, I suggest- 


basis 
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INVERSE RELATION OF OIL AND PROTEIN IN 


COTTON SEED 
























































Graphic representation of the 
tenseed as shown by analyses 


Fig. 5. 
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each grade 
three per cent of net kernel, 
experience has shown that 
value differentials would be 
wide and I am accordingly 
suggesting single percentages 
net kernel as the basis of 
grades. 

There is one other chart in which 
you may be interested, that shown 
in Fig: 5, above. This shows in 
graphic form the inverse rclation- 
ship between oil and protein in 
cottonseed. This is not offered as 
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ed_ that 




























































































inverse ratio of oil and protein in cot- 
of seed from South Carolina 

a new discovery but I believe it 
has not been brought to your at- 
tention in graphic form before this. 
The results of analyses for oil are 
plotted on the ascending curve and 
the progressing average of protein 
analyses is represented by the line 
descending from left to right. 


OIL & FAT INDUSTRIES 
at the 
Chemical Industries 
Exposition 
Booth 525 
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The Behavior of Soaps of Various Oils on 
Dilution 


Castor Oil Soaps Exhibit 


Marketd 


Resistance to Hydrolysis with Water 


By H. B. STOCKS 


N a paper read before the So- 

ciety of Public Analysts, Lon- 

don, and published in the 
“Analyst” December, 1923, page 
590, the author proposed a new test 
for castor oil, and the detection of 
any other oil which might have 
been added for the purpose of 
adulteration. This test is based on 
the observations made when soaps 
were diluted with water. 

It is a well known fact that when 
even neutral soaps are dissolved in 
water, hydrolysis takes place and 
free alkali is formed. This was 
first discovered by Chevreul and 
has been confirmed by numerous 
observers. Chevreul found that 
when neutral sodium and potas- 
sium salts of stearic and palmitic 
acids were dissolved in large 
volumes of hot water, on cooling 
crystals separated having the com- 
position of acid salts, i.e., half the 
sodium or potassium in the salts 
was replaced by the equivalent of 
hydrogen, the salts being repre- 
sented by the formule Na.H.R.,. 

Soap Solutions Unstable 

The products of the ionization 
of ordinary salts in solution, for in- 
stance NaCl, Na,SO,, etc., do not 
give a pink color with phenol- 


phthalein. In both these cases a 
strong base is combined with a 
strong acid. The same may be 


said of the salts of many organic 
acids, including the lower members 
of the saturated fatty acid series— 
acetic, butyric, etc.—which., in solu- 
tion in water, can be titrated to 
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neutrality and estimated with 
phenol-phthalein as indicator. But 
with the soaps the problem is an 
entirely different one. The higher 
fatty acids are insoluble in water, 
and although they form neutral 
salts or soaps with alkalies, these 
are hydrolyzed more or less accord- 
ing to the amount of dilution, i.e., 
they separate into two phases, one 
of which is acid and the other 
correspondingly alkaline. A _ hot 
solution may be, and generally is, 
quite clear, but addition of phenol- 
phthalein shows that free alkali is 
present, the acid soap being too 
weak to exert the opposite effect on 
the indicator to any marked extent. 
On cooling the solutions usually be- 
come turbid and a suspension of 
the acid phase in an alkaline medi- 
um is the result. In the case of 
pure acids of high melting point, 
i.e., palmitic, stearic, etc., the acid 
phase separates in the form of fine 
crystals having a_ satiny lustre 
which remain suspended in the 
liquid, but which can readily be 
separated by filtration, the clear 
filtrate being strongly alkaline, con- 
taining half the total alkali, and 
practically free from soap. 

With ordinary commercial soaps 
this separation is not so cleeyly 
marked, and it is impossible to 
separate, except incompletely, the 
two phases, but there is reason to 
believe that in these cases the 
change is substantially the same. 

The pink color which develops on 
addition of phenol-phthalein to 
solutions of most soaps deepens as 








































dilution is increased, but the writer 
found that with castor oil soaps 
only a faint pink color was pro- 
duced which did not deepen appre- 
ciably on dilution. On titrating 
these former solutions with stand- 
ard acid it was found that the 
hydrolysis alkali increased up to a 
maximum at a certain dilution, 
(i.e. part of soap in about 150 parts 
of water), further dilution caus- 
ing little or no change. The titra- 
tions are not entirely perfect since 
a faint pink color usually reappears 
showing that equilibrium is only 
momentary, but on increasing the 








tioned the end point is more dig. 
tinct, a faint pink color reappear. 
ing in some cases only after ap 
appreciable interval of time. With 
most of the soaps examined by 
the writer the hydrolysis alkali 
amounted approximately to 50% of 
the total, but castor oil soap formed 
a marked exception, the hydrolysis 
alkali in this case amounting tp 
not more than 5% of the total. 
The following results, given jy 
the original paper, will illustrate 
the behavior of various soaps with 
this test:—1 gram of soap dissolved 
in water and made up to 320 ce. for 








dilution beyond that above men-_ titration. 
Per cent 
Free Na.O Total Na.O of total 
found found A 100 
Soap A B B 
von ude es ewenan 0.056 0.111 50.5 
IED os i. iis'p 4'acein eS 0.057 0.119 48.0 (1 part in 160) 
Es ane khh eo ene 0.049 0.103 47.5 
pe 0.037 0.082 45.1 
ee G8 GORD 2... ccc cccce 0.043 0.083 52.3 
Castor oil fatty acids....... 0.004 0.093 4.3 
The first three were made by _ acid was taken, dissolved in alcohol, 
dissolving the pure acids in the neutralized with sodium hydroxide 
calculated quantities of sodium _ solution to phenol-phthalein and the 
hydroxide solution, the first two liquid evaporated to dryness, The 
contained slightly more than 1 _ salt or soap was dissolved in boiled 


gram of soap, but this in no way 
affects the experiments. 

More recently the soaps of sev- 
eral other fatty acids have been 
examined, but, in order to simplify 
matters, instead of 1 gram of the 
salt or soap, 1 gram of the fatty 


distilled water, diluted to 350 ce. 
and then titrated with N/10 hydro- 
chloric acid until neutral to phenol- 
phthalein, then in presence of me- 
thyl orange to complete neutrality 

The following results were ob- 
tained: 





Free Na.O 


Total Na.O 


found found Per cent 

Salt of soap A B of total 
NR eee atu als'ee dui kadle X 0.00329 0.5128 0.64 
ON Pere Cee ree ee xX 0.00282 0.3444 0.82 
Caproic (normal) .......... xX 0.00187 0.2529 0.74 
I ses cre alas asdig ae ae 0.006 0.1488 0.40 
errr es ee 0.0713 0.1360 52.40 
ee eae eke eee 0.0536 0.0992 54.00 
LO sa cleuiagn Go ww ike www 0.0468 0.0942 49.70 


X Celor change with 


3 


methyl orange gradual, not 


sharp. 
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Per cent 
of total 
0.64 
0.82 
0.74 
0.40 
52.40 
54.00 
49.70 
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A Test for Castor Oil 

It will be seen that there is no 
appreciable hydrolysis in solutions 
of sodium salts of the fatty acids, 
up to, and including lauric acid, but 
after this there is a complete break, 
the hydrolysis alkali in the soap of 
myristic acid and all higher acids 
amounting to approximately 50% 
of the total. Rosin acids behave 
similarly to fatty acids as shown 
in the table given below. 

Briefly the test suggested for 
distinguishing castor oil from 
other oils and detecting adultera- 
tion is as follows: 5 grams of the 
oil are saponified by heating with 
slight excess of aloholic caustic pot- 
ash solution, under a reflux conden- 
ser, phenol-phthalein is added, the 
liquid exactly neutralized with 
hydrochloric acid, and the alcohol 
evaporated off. Water is now 
added to the residue, and when 
solution is complete the liquid is 
cooled, made up to 100 ecc., 10 
ec. (—O0.5 gram of oil) taken, 
diluted to 250 cc. with boiled dis- 
tilled water, and titrated with deci- 
normal hydrochloric acid, first in 
presence of phenol-phthalein and 





continuing after addition of methyl 
orange. With castor oil only about 
0.5 to 0.8 cc. of decinormal acid 
was required in the first titration 
whereas most other fats and oils 
required 8 or 9 cc. There were, 
however, a few exceptions, notably 
butter, coconut, and palm nut fats, 
the results in these cases being 
easily explainable when we take 
into account the presence of the 
lower fatty acids and know their 
behavior. Slightly lower results 
were obtained with sunflower, cot- 
ton-seed and linseed oils which are 
not so easily explainable except on 
the assumption that they contain 
some hydroxylated fatty acids. 

Since 95% of the acids of castor 
oil are composed of ricinoleic acid, 
a hydroxylated acid, it is evident 
that the salt of this fatty acid does 
not hydrolyze in solution to any 
considerable extent, and the differ- 
ence in behavior between this soap 
and other soaps must be ascribed 
to the presence of this particular 
hydroxylated acid. 

The value of the method is shown 
by the following tests on mixtures 
of castor oil and arachis oil: 





O.1NHCi 
required 


Castor oil Arachis oil 


Arachis oil 
calculated 


Free KHO 
per 100 of * 


Parts Parts C.c. Oil parts Per cent 
100 0 0.£ 0.56 sine 
90 10 1. 1.57 9.9 
80 20 (1) 2.3 (2) 2.3 2.58 19.8 
70 30 (1) 3.2 (2) 3.3 3.58 29.7 
60 40 4. 4.81 41.7 
50 50 5. 5.60 49.5 
40 60 6. 6.83 61.5 
30 70 6.95 7.78 70.9 
20 80 T. 8.73 80.2 
10 90 8. 9.74 90.1 
0 100 9. 10.75 





The amount of free alkali found 
by titration, compared with the 


total combined alkali, was 3.1% in 
the case of castor oil and 56.7% in 
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that of the arachis oil. A number of 
oils and fats have been examined 
by this method with the following 
results: 














Free KHO Total KHO A Xx 100 
A B B 
Castor oil, medicinal........... 0.672 18.48 3.6 Li 
0.784 18.59 49 
0.78 17.81 4.6 T: 
0.7 17.92 44 
0.7 17.92 4.4 Pi 
Castor oil, medicinal .......... 0.896 18.70 4.8 Te 
0.898 18.93 4.7 
Castor oil, medicinal ......... 0.896 18.70 4.8 Pr 
0.896 18.59 4,8 Pi 
Crude castor oil ............. 0.56 18.14 3.1 N 
(Free fatty acids 1.20%)... 0.56 18.14 3: Pt 
0.56 pea — 
Castor oil, best seconds........ 0.896 18.70 4.8 Bi 
0.896 18.81 4.8 
Castor oil, Madras............. 1.34 18.25 7.3 Bi 
1.45 18.48 7.9 
a cis loaeineu wn 6.16 20.05 30.8 Bi 
6.27 20.05 31.3 
re 8.17 20.16 40.6 Bi 
8.29 20.16 41.1 
Crude cottonseed oil........... 8.96 20.16 44.4 Bi 
CT oa i 9.18 20.05 45.8 
(Free fatty acids 3.1%)..... 8.96 tee 44.4 Bi 
End point difficult........... 8.62 saat 43.0 
Sunflower oil ..............05. 7.73 19.49 39.1 Ce 
Naphtha extracted .......... 8.29 19.49 42.5 
PO uses ee es Ce 
UE, ove oe ow Rhee ca Swe 10.64 19.94 53.7 
10.76 19.94 54.0 Fi 
Olive ‘oil, medicinal............ 9.41 19.82 17.5 
9.52 19.49 48.8 Ce 
9.18 EORERRE ae 
meme 6) ferude).............. 8.96 17.58 51.0 Pi 
8.62 17.69 48.7 
Rape oil (crude Jambo)........ 8.85 17.70 50.0 | 
(Free fatty acids 1.04%).... 8.74 17.81 49.0 Pz 
Rape oil (adulterated)......... 4.14 13.21 31.4 ( 
4.03 13.33 30.3 j Ps 
4.81 13.66 35.2 Al 
rrr 9.41 19.49 48.3 
9.41 19.49 48.3 Pz 
Refined sesamé oil............ 9.86 19.49 50.6 
9.86 19.49 49.4 Pz 
Crude sesamé olf... ......0000. 9.41 19.49 48.3 
(Free fatty acids 2.9%)..... 9.63 19.38 49.8 Re 
9.41 =a 48.3 
Crude groundnut oil........... 9.52 19.26 49.4 
(Free fatty acids 0.99%).... 9.63 itera 50.0 
10.08 19.26 52.3 
ee ee eee eee 10.2 20.16 50.6 ol 
(Free fatty acids 5.2%)..... 10.63 20.38 51.6 i 
10.53 20.61 51.1 
10.64 ee 51.6 g. 
ES ES ra rar rer 9.52 19.93 47.7 sa 
9.63 20.16 47.7 di 
9.08 . 
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Free KHO Total KHO A 100 


A B B 
Ee et ee eee 10.53 20.27 51.9 
10.30 20.38 50.6 
Aird eae eae w enone 9.74 19.60 49.7 
9.85 19.82 49.7 
Pure Premier Jus. ........... 9.86 20.05 49.2 
OE EN Ae ey ae eee 9.74 19.71 49.2 
(Free fatty acids 0.27%).... 8.29 18.41 44.9 
Pure British cod oil........... 8.29 18.59 14.6 
SS ee re 8.62 19.49 44,2 
Sk 8.62 19.49 44,2 
ee ais 8.73 19.49 44.8 
OS PE re eee ee ee 8.85 19.38 45.7 
eee eee 8.29 22.96 36.1 
8.85 23.18 38.1 
Batter Tet CE) vec csweccceseces 9.30 22.06 42.1 
9.18 22.40 41.0 
SS eee 8.40 22.06 32] 
8.51 22.06 38.6 
ee |) Perera ee 9.40 22.18 12.4 
9.18 21.95 41.9 
G8 a ere eer 9.52 21.84 13.6 
9.30 22.18 41.9 
2 a) res 9.40 21.62 43.5 
9.40 21.73 13.2 
OS a ee 5.15 25.20 20.4 
(Commercial) ........ccc00. 4.93 25.65 19.2 
Cochin coconut oil............. 3.92 24.98 15.7 
(Free fatty acids 1.30%).... 4.03 24.86 16.1 
French Cochin coconut oil...... 3.92 24.75 15.8 
(Free fatty acids 1.97%).... 3.92 24.64 16.0 
Ceylon coconut oil............. 4.59 25.09 18.3 
(Free fatty acids 4.57%).... 4.37 25.09 17.4 
yo. | Ree 3.81 24.42 15.6 
(Free fatty acids 1.00%).... 3.70 24.19 15.3 
3.92 cae 16.2 
aa eee 5.93 25.87 . 22.9 
eee 5.82 25.65 233 
a ewe as kas ea 5.15 23.74 21.7 
ee 
(Free fatty acids nil)....... bab act praia ped 
EO ea eee 5.26 24.53 21.5 
(Free fatty acids 3.55%).... 5.49 24.6 22.3 
oe eres ee 5.60 25.20 22.2 
(Free fatty acids 4.93%).... 5.49 24.86 22.1 
RRR ae SSR Sane a SPORE: 9.52 17.81 53.5 
9.52 18.03 52.8 


Experiments were conducted change, gave comparable results. 
with other indicators besides phe- The author is indebted to Mr. 
nol-phthalein and methyl orange; e. John Hanley, F. I. C. and Messrs. 
g., thymol blue and alizarin red S.. Job Ivory & Co., for several of the 
which, after allowing for the slight samples of oils used in these inves- 
difference in pH for the color tigations. 
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Chemical Problems in the Manufacture of 


Soap 





Fundamental Principles of 


Soap 


HE study of soap-making 

from a chemical point of 

view presents many inter- 
esting problems. Like many other 
industrial operations, the manufac- 
ture of soap has gradually develop- 
ed from very rude beginnings, by 
accumulated experience, to become 
a highly specialized branch of 
chemical manufacture. 

It was well known that when an 
oil or fat is mixed with a solution 
of caustic alkali—soda or potash— 
and allowed to stand for some lit- 
tle time, at a moderate tempera- 
ture, a solid product, or soap, is 
formed. This, in short, was the 
“cold process” of producing soap, 
but in this operation any excess of 
alkali, also any impurities contain- 
ed in the alkali and the fat, as well 
as the glycerine, remained with the 
soap, which was, therefore, a va- 
riable and far from pure product. 
It was also known that saponifica- 
tion could be accelerated by heat- 
ing the oil and alkali solution and 
bringing them into intimate con- 
tact by agitation, and when it was 
discovered that the soap could be 
“salted out” or separated by addi- 
tion of common salt, the removal of 
impurities, together with the gly- 
cerine, become possible, and better 
qualities of soaps could be pro- 
duced. 

These operations of the soap 
maker, although simple in appear- 
ance, depend for their success upon 


an intimate knowledge of the raw. 


materials and the careful adjust- 
ment of the working conditions, 
since without such knowledge and 


Making 
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Discussed 


attention to details it would be a 
matter of luck if a_ satisfactory 
finished product resulted, and the 
regular production of a standard 
quality of material would be alto- 
gether out of the question. 


Composition of Oils and Fats 


The composition of fats and oils 
was established on a_ scientific 
basis by the researches of Chev- 
reul, described so clearly and ac- 
curately in his remarkable work, 
“Recherches Chimiques sur les 
Corps Gras d’Originie Animale,” 
1823. He showed that when a fat 
or oil is heated with an alkali two 
very definite products are always 
formed, viz., a soap and glycerine 
(the latter previously discovered 
by Scheele, in 1779, by heating 
lard with lead oxide and water in 
the preparation of lead plaster). 
He proved that fats are combina- 
tions of fatty acids with glycerine 
—or, rather, with its radicle glyc- 
eryl—and that on heatine with 
alkali the latter combines with the 
fatty acids to form salts, or soaps, 
while thus replacing the glycerine 
which appears in the free state. 

Chevreul was able to identify 
several fatty acids in various oils 
and fats; he separated and ana- 
lyzed these acids and examined 
many of their comnounds, and he 
also demonstrated that natural oils 
and fats are composed of mixtures 
of the simple glycerides, olein, 
stearin, etc., in various propor- 
tions; the nature and relative quan- 
tities of these governing the prop- 
erties of the product. 
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On separating the two constitu- 
ents—fatty acids and glycerine— 
and weighing them, it was found 
that their combined weight was 
greater than that of the original 
fat taken, which is explained by 
the fact that the elements of water 
are taken up during the reaction, 
and he concluded that saponifiable 
fats have a composition exactly 
similar to that of the compound 
ethers, the alcohol in this case be- 
ing glycerine, which is capable of 
uniting with fatty acids with the 
elimination of water and the for- 
mation of the esters (triglycerides 
or fats). 

The conclusions arrived at by 
this great investigator 100 years 
ago have been amply confirmed by 
numerous later workers, who have 
also added considerably to our 
knowledge. Berthelot extended the 
work, and showed that fats can be 
produced artificially by the direct 
union of fatty acids and glycerine 
under heat and pressure with elim- 
ination of one, two, or three mole- 
cules of water and the formation 
of what we now know as mono-, 
di-, and tri-glycerides, respective- 
ly. 

Although it is possible to prepare 
these three kinds of glycerides ar- 
tificially, the glycerides found in 
natural fats are, probably without 
exception, entirely those known as 
tri-glycerides, i.e., triolein, tripal- 
mitin, tristearin, etc., or mixed tri- 
glycerides, such as oleo-dilaurin. 

From the different characters of 
the various oils and fats it is evi- 
dent that they do not all possess 
the same composition; in fact, 
there are no two alike, and no nat- 
ural fat or oil consists of only one 
glyceride; usually four or five glyc- 
erides are present; sometimes 
even more.- Perhaps the nearest 


approach to a pure glyceride is cas- 
tor oil, which contains nearly 95 
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per cent. of triricinolin. Recent in- 
vestigations have however, shown 
that the glycerides are compound, 
i.e., two or three fatty acids may 
be in union with the same molecule 
of glycerine, forming what are 
known as mixed glycerides, and 
quite a number of these compounds 
have been isolated and examined. 
The possible number of these molec- 
ular compounds is infinite, and 
their influence upon the properties 
of oils and fats has only recently 
been realized. 

The crude oils and fats are never 
neutral, a proportion of free acids 
being always present. The amount 
of free fatty acids depends upon 
the nature of the original raw ma- 
terial, and also upon the method 
of extracting the oil. Animal fats 
and oil usualiy contain little free 
acids, but vegetable oils often con- 
tain a very large proportion; thus, 
the free fatty acids in tallow rare- 
ly exceed 5 per cent., whereas olive 
oil sometimes contains 25 per cent. 
and palm oil may contain as much 
as 80 per cent. 


Fat-Splitting Enzymes 

If the original raw material is 
damp or mouldy then the oils ex- 
tracted therefrom contain a high 
percentage of fatty acids, the lat- 
ter being liberated by the enzymic 
action of moulds and bacteria, the 
glycerine liberated at the same 
time being to a large extent de- 
stroyed, with consequent low yield 
of that commodity in the glycerine 
extraction house. Several seeds 
contain also active principles 
known as “lipolytic” or fat-split- 
ting enzymes, which are liberated 
when the seeds are crushed, 
and these, assisted by moisture, 
warmth, and a slight acidity, are 
capable of converting neutral fats 
into fatty acids and glycerine 
completely, and in very short 





time. Castorseed is a_ notable 
example of a seed containing a lip- 
olytic enzyme or “lipase,” the ap- 
plication of this seed in a crushed 
state for fat-splitting being the 
basis of several patents by Conn- 
stein, Nicloux, and others. Palm 
fruit pulp and olive pulp also con- 
tain fat-splitting enzymes, whch ac- 
counts to some extent for the high 
percentages of fatty acids in the 
oils from these sources, but these 
oils are to a large extent prepared 
from more or less decomposed ma- 
terial, in which moulds and bac- 
teria also generate enzymes of a 
similar character. 


Unsaponifiable Matter 


The unsaponifiable matter in 
fats and oils, consisting, for the 
most part, of cholesterol or phy- 
testerol and their esters, plays no 
definite part in soap-making, since 
the amount present is so small, in 
most cases, rarely amounting to 
more than one per cent.; but cer- 
tain oils contain high proportions 
of unsaponifiable matter. For in- 
stance, sperm oil contains about 
45 per cent. of alcohols, which ap- 
pears as unsaponifiable matter, and 
certain shark liver oils have been 
found to contain unsaponifiable hy- 
drocarbons in such quantities as to 
render them entirely unsuitable 
for soap-making. 

It is a well-known fact that in 
the manufacture of soap by the 
boiling process strong solutions of 
caustic soda are unsuitable in 
the first stages, since the oil 
and alkali do not mix; that 
is, the interfacial tension between 
the two is so high that there is 
practically no interpenetration, any 
action which takes place being pos- 
sible only at the surfaces in con- 
tuct or bv violent agitation; the 
strong soda solution, behaving in 
a similar manner to common salt 
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in salting out any soap which may 
be formed, also interferes with the 
saponification. It is, therefore. 
necessary to employ weak solutions 
of alkali at first through which the 
oil can be disseminated in a finely 
divided condition in the form of an 
emulsion. In emulsions the oil 
globules are reduced to extremely 
minute dimensions, and thus they 
expose an enormous surface to the 
hydrolytic action of the alkali. At 
the same time, the soap formed 
lowers the interfacial tension be- 
tween the oil and the water, so that 
the oil globules are still further 
comminuted and saponification pro- 
ceeds more rapidly, the soap, in this 
case, remaining in solution, the al- 
kali is free to exert the maximum 
action consistent with the condi- 


tions. 


In this direction, the presence of 
free fatty acids in the oil is a dis- 
tinct advantage, since the combina- 
tion of these with the alkali is al- 
most immediate, and no external 
energy is required to bring it 
about; the saponification of the oil 
is thus accelerated by their pres- 
ence. 


Rate of Saponification 


The rate at which saponification 
proceeds will vary with the nature 
of the oil or fat used, the tempera- 
ture, and the streneth of the solu- 
tion of alkali. All fats and oils 
are not equal in the ease with which 
they can be saponified. Coconut 
oil is very quickly sapon'‘fied. and 
so is castor oil, but olive oil not 
so readily and tallow still less eas- 
ily; but by blending oils which are 
readily saponified with those that 
are not, the saponification of the 
mixtures is rendered easier. 

The question has arisen as to 
whether certain glycerides in oils 
are saponified before others, or 
whether the oj] is saponified as a 
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whole, and also whether the saponi- 
fication, once started, proceeds di- 
rect to the formation of soap or in 
three stages, with the formation of 
diglyceride, monoglyceride, and 
then soap. These problems will 
have to be dealt with later. 

There is every reason to believe 
that some glycerides are more read- 
ily saponified than others; the glyc- 
erides of the lower fatty acids, for 
instance butyric, caprylic, etc., up 
to myristic acid, appear to be more 
readily saponified than the glyc- 
erides of the higher acids, e.g., 
palmitic, stearic, etc., but they are 
so combined with one another in 
the natural fats that the indiv‘dual 
glycerides are not selectively hy- 
drolyzed, the fats being apparently 
saponified as a whole. 

In the manufacture of commer- 
cial soaps it is usual to blend two 
or more oils together to obtain par- 
ticular results. 

Tallow or stearin forms an ex- 
tremely hard soap, which does not 
readily dissolve in water, forms a 
stiff paste with water, and does 
not readily lather, although the 
lather, once formed, is a lasting 
one. On the other hand oi!s usu- 
ally yield softer soaps which are 
more easily soluble, form thin solu- 
tions, and readily lather, although 
the lather is not very permanent. 
By blending tallow with oils a fair- 
ly hard soap is obtained, which dis- 
solves moderately easily in water, 
forms a thicker solution, which 
lathers easily, and the lather is 
more permanent. 

Palm oil forms a soap which is 
intermediate in its properties be- 
tween that of tallow and the oils, 
and forms a useful third material 
for blending the others together. 

It may be noted that oils, such 
as olive oil, containing fatty acids 
belonging almost entirely to the 
oleic series form very good hard 
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soaps, whereas those containing a 
high percentage of the more un- 
saturated acids—linolic, etc.—i.e., 
cottonseed oil, linseed oil, fish oils, 
etc., form pasty soaps, and are un- 
suitable to be used alone, except 
for soft-soap making. Castor oil 
forms a hard soap, but the solu- 
tions are very thin, it gives very 
little lather, has very little deter- 
gent properties, and does not hy- 
drolyze like other soaps when dis- 
solved in water. 
The Quantity of Alkali 

It has been stated that saponifi- 
cation is never complete unless the 
alkali is in excess, but this is not 
correct; complete saponification con 
be brought about with the theoreti- 
cal quantity of alkali, provided the 
right conditions are ensured. Ex- 
cess of alkali is more likely to re- 
tard saponification than is a doefi- 
ciency. In cold saponification, in 
which a strong solution of alkali 
is stirred into the warm oil and the 
mass kept at a temverature cf 70 
to 80° F., 95 to 99 per cent. of the 
oil will be saponified in 48 hours, 
and if the temperature of ‘he oil be 
raised to about 160° F. and the 
solution of alkali is well stirred in, 
the saponification is so rapid that 
the whole mass will‘set to a stiff 
translucent jelly in about half an 
hour. 

Salting Out 

After the saponification is almost 
complete, we have in the boiling 
process a mixture consisting of a 
solution of soap and glycerine, some 
free alkali, and some unsaponified 
fat. Since soaps are hydrolyzed 
by water, there will be free alkali 
and an acid soap, or perhaps free 
fatty acids. On addition of com- 
mon salt the soap becomes much 
more viscous, and at a certain con- 
centration of salt two layers are 
formed, a concentrated solution of 











soap on the surface containing the 
unsaponified fat and a salt solution 
below containing the _ glycerine. 
There may be a third intermediate 
layer, containing a proportion of 
all the constituents. If the salt is 
added in sufficient quantity soap 
curds will be formed. This action 
takes place not only with strong 
solutions of soap, but with com- 
paratively weak ones also. Caustic 
soda has the same effect as common 
salt, and is even more effective; it 
also forms curds. Carbonate of 
soda and sulphate of soda also will 
salt out soap, but they are not so 
effective, and they behave in a 
somewhat different manner, form- 
ing two liquid layers, the upper 
soap layer setting to a gelatinous 
mass on cooling. Sulphate of soda 
is the least effective. 


Effect of Salt 


The effect of the salt is, however, 
not merely that of separating the 
soap in the form of a paste or as 
curds. There are in the kettle, be- 
sides neutral soaps, the products 
of dissociation—free alkali and an 
acid soap or free acids—which are 
caused to recombine by the addi- 
tion of the salt; that this is the case 
may be demonstrated by estimation 
of the free alkali before and after 
such addition. 

The writer has been able to touch 
upon only a few points in the pres- 
ent article. As time goes on, other 
problems will be dealt with, and, 
no doubt, there will be opportuni- 
ties for treating upon these sub- 
jects in a fuller manner. Oil and 
Color Trades Journal. 





The Detection of Extracted Olive Oils 


Organic 


Silver 


Salts Exhibit 


Marked Reactivity to Sulphur 


By M. F. LAURO 





tests for ex- 

tracted oils are based on 

reactions with traces of 
the solvents left in the oils after 
extraction. On Olive Oil Foots 
or Industrial Olive Oil, extracted 
from olive pulp by means of car- 
bon bisulphide, sufficient solvent is 
always present to be easily ascer- 
tainable, by almost any of the 
methods used for the detection of 
sulphur or sulphur compounds. 
When, however, such oils are 
bleached, refined and blended with 
pressed oils, the percentage of sol- 
vent present is considerably re- 
duced, generally to a point where 
it becomes quite a problem for 
the chemist to determine its pres- 
ence. 


“YHE various 


Metallic Silver Method 

The so-called “Coin” test is the 
one most often used in the United 
States for the detection of carbon 
bisulphide in olive oil. The sus- 
pected oil is heated, with a bright 
new dime or piece of silver foil 
suspended half-way in the oil, in 
a test-tube immersed in an outer 
oil bath to prevent scorching. The 
heat is gradually carried up to 
210°C. taking from fifteen to twen- 
ty minutes, then held at that tem- 
perature for another fifteen min- 
utes. The silver is examined to 
see if blackened. A_ black stain 
on the silver indicates the pres- 
ence of sulphur or its compounds. 
At times the metal is stained a 
coppery hue, rather than black, in 
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which case the oil may be further 


heated to 240 C. and the color 
noted. Some olive oils may dis- 


color silver but unless the tarnish 
is black on the coin, even though 
slight in extent, the test is not 
considered conclusive. 

Acetic Anhydride Reaction 

In Italy, a test frequently used 
is that of Pachini or Bracci, where 
a few cc. of oil are warmed with 
acetic anhydride, filtered through 
a paper wet with the anhydride, 
and a drop or two of concentrated 
sulphuric acid allowed to come in 
contact with the filtrate. A rose- 
red coloration changing to violet, 
or to green when diluted with wa- 
ter, indicates an extracted oil. 


Organic Silver Method 

In place of metallic silver, which 
is not sensitive enough and which 
requires a temperature near the 
scorching point of olive oil, the 
writer employs an organic salt of 
silver, such as the oleate, salicylate 
or preferably benzoate, in finely 
powdered form. 

The test is conducted as follows: 
About five cc of the oil to be ex- 
amined is heated in a test tube to 
150°C., and a pinch of silver ben- 
zoate is dropped in from a spatula 
and shaken into the oil. If any 
sulphur-bearing solvent be present, 
the oil immediately begins to dark- 
en and will discolor proportionate- 
ly to the percentage of sulphur 
present. If a mere trace is pres- 
ent the benzoate may be added to 
the oil in the beginning and then 
heated, due care being taken to 
avoid scorching of the oil. 

This test has been found sensi- 
tive to 0.2% of olive oil foots in 
a pressed oil, as determined by 
comparing the color formed with a 
blank of the original oil without 
addition of “foots,” but heated 


with benzoate, in the same manner. 
Neither the “coin” nor “Pachini” 
test reveals the presence of this 
amount. 

Physical Changes 

Concurrently, the writer makes 
use of the color change and the 
odor of olive oil on heating as con- 
firmatory tests. A good edible oil 
will have a characteristic odor, 
somewhat like garlic, and in most 
cases the color changes on heating 
from golden yellow to a distinct 
light green. In heating extracted 
oils, not only does the color dark- 
en with silver benzoate to reddish 
black and black, so that it is opa- 
que, but the odor is decidedly un- 
pleasant and “choky.” With com- 
mercial pressed oils, the color may 
darken slightly, which sometimes 
happens, but the oil is not opaque. 

Oil extracted with ethylene tri- 
chloride now appears often on the 
market. The Beilstein copper-wire 
test easily shows the presence of 
this halogen by the green colora- 
tion imparted to a flame when an 
ignited copper wire wet with the 
oil is thrust therein. Such oils 
lighten, rather than darken in the 
benzoate test. 

Since many compounds that af- 
fect silver salts, such as aldehydes, 
are present in inferior, rancid and 
high acid olive oils, there is at 
times a slight reduction of silver 
with such oils, but the color change 
is slight under the conditions of 
the test and easily differentiated 
from that with oils containing car- 
bon bisulphide. 

If 0.02 gram of silver benzoate 
and 5 cc. of oil are used, the test 
may be made quantitative by com- 
paring the color produced against 
that shown by standards contain- 
ing known amounts of olive oil 
foots or of carbon bisulphide made 
up and run at the same time. 
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The Behavior of Fish Oils 





ith Uranium 


Nitrate and Pyrogallic Acid 


Developing a Possible Method for Detec- 


tion of 


Adulteration 


in Cod Liver Oil. 


By WALLACE H. DICKHART 


HERE has been consider- 
able desire on the part of 
importers and dealers in 
Cod Liver Oil for the development 


of a means of determining the 
purity of that commodity which 
would be, (while reasonably de- 
pendable), more rapid than the 


present method prescribed by the 
U. S. Pharmacopoeia, which re- 
quires the determination of un- 
saponifiable matter, saponification 
and iodine numbers. 

The following data, which was 
assembled while the writer was 
conducting experiments with a view 
to obtaining a chemical test for the 
identification of vitamins, seems to 
offer an avenue for research, which 
may, upon further investigation, 
develop a rapid means of confirm- 
ing the purity of Cod Liver Oil, 
within reasonable limits. 

Reagents Selected 

Uranium Nitrate and Pyrogallic 
Acid were used for the following 
experiments, because, first of all, 
uranium nitrate being a radio-ac- 
tive chemical, was considered a 
likely substance for the develop- 
ment of a chromogenetic reaction. 
According to the U. S. Dispensa- 
tory, it is incompatible with the 
alkaloids, chloral hydrate, salts of 
arsenous and phosphoric acids; and 
changes the color of cochineal and 
its derivatives. The oxide is fre- 
quently used in photography. Py- 
rogallic acid was chosen because 
of its reaction with trichloracetic 
acid and kerosene in the detection 


of vitamins and also because of its 
use in photography as a developer, 


Variations of Vitamin Tests 

Knowing that pyrogallic acid 
when used with trichloracetic acid, 
kerosene and hydroven_ peroxide, 
will develop a pink coloration with 
the vitamins of Cod Liver Oil,’ | 
substituted powdered uranium ni- 


trate for the trichloracetic acid, 
but the results were negative. 
When, after experimenting for 


some time, a mixture of equal parts 
of the uranium nitrate and pyrogal- 
lic acid were powdered together in 
a mortar, one-tenth of a gram of 
this mixture placed in 5 cc of oil 
in a test tube and shaken without 
heat, no reaction resulted; but on 
heating the test tubes over a Bun- 
sen flame a color developed much 
more quickly with the other oils 
than with Cod Liver Oil. This av- 
peared to be a good lead for a cod 
liver oil purity test and each chemi- 
cal used was tested separately for 
its solubility in the various fish 
and marine animal oils worked 
with. Both the uran‘um nitrate 
and pyrogallic acid were soluble in 
all the oils tested, which included 
cod liver oil, menhaden oil, pilchard 
oil, whale oil, sperm oil, sardine oil 
and herring oil. 

Experiments on Characteristic 

Reactions 

It was this stage of the experi- 
ment that led to more encouraging 
1926, p. 422 


' Am. Jour. of Phar., July, 
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results. In the first series of tests 
0.1 gr. of pyrogallic acid was added 
to 5 cc of each of the oils, followed 
by a trace of powdered uranium ni- 
trate. This mixture was placed 
in the steam bath for a few min- 
utes and occasionally shaken. With 
all the oils, other than cod liver 
oil, a precipitate was formed and 
the color of the mixtures became a 
very dark red. With the cod liver 
oil, the mixture assumed a medium 
red color but no precipitate ap- 
peared. In the next experiment 2 
grs. of pyrogallic acid were dis- 
solved in 100 ce of ether; 5 cc of 
this solution were added to 5 cc of 


Another experiment was con- 
ducted by making a 1 percent al- 
coholic pyrogallic acid solution, us- 
ing 95° alcohol. It was _ neces- 
sary to use 95% alcohol, as pyrogal- 
lic acid in weaker alcoholic solu- 
tion turns yellow on standing. In 
this experiment a reversal of the 
procedure in the experiment above 
was adopted. 

Ten (10) milligrams of the pow- 
dered uranium nitrate were placed 
in a test tube with 5 cc of the oil. 
The tube was placed in the steam 
bath for about two minutes to dis- 
solve the uranium salt. Then 5 ce 
of the alcoholic pyrogallic acid solu- 





each oil in a test tube and the tubes’ tion was added and the mixture 
placed in a water bath at 45°C. to heated until most of the a'cohol 
evaporate the ether. After the had evaporated. The tube was then 
ether was evaporated, 10 milli- removed from the bath to ccol. The 
Treated with 
Primary alcohol and sui- 
Oil coloration phurie acid 


Cod Liver Oil (U.S.P.).Orange Red 


Decolorized 


Harden Fish Oil ...... Orange Red .......... Decolorized 
Ee CPO TOG 6 occ secs Decolorized 
Bermme O88 ..siccscns Yellowish Brown ..... Yellow 

a re Yellowish Brown ..... Yellow 
Menhaden Oil ........ EY ac oa aus Cohan Canary Yellow 
Peemera OH .....s<s. 0 Yellow 
Newfoundland Cod Oil.Orange Red .......... sright Orange 
Herring Oil Light Orange Red .... Yellow 


Blank Determination ..Red 


Decolorized 





grams of powdered uranium ni- 
trate were added to each oil, and 
the mixtures placed in the steam 
bath for thirty minutes, after which 
they were removed and the colors 
compared before an electric lamp. 
All the oils had turned a dark red- 
dish or a brown color and were 
opaque, except cod liver oil, which 
although of a light red color was 
translucent. The ether solution of 
the pyrogallic acid was found to 
be an undesirable reagent, as it 
turned red on standing. 


2 
) 


alcohol 


following colorations in the tubes 
resulted: ; 
Cod Liver Oil (U.S.P.) orange red 
Hardened Fish Oil orange red 
Sperm Oil orange red 
Sardine Oil yellowish brown 
Whale Oil yellowish brown 
Menhaden Oil yel'ow 
Pilchard Oil yellow 
Newfoundland Cod Oil orange red 
Herring Oil light orange red 
Blank Determination red 

Next 10 drops of a 1-4 mixture of 
and sulphuric acid were 


iva 


/ 








added to each tube, and the con- 
tents well shaken, with the results 
in table on page 327. 

A further variation of the ex- 
periment was conducted as fol- 
lows: Ten milligrams of the pow- 
dered uranium nitrate were placed 
in a test tube with 5 cc of the oil. 
The tube was placed in the steam 
bath to dissolve the uranium ni- 
trate. One-tenth of a gram of 
pyrogallic acid was added and the 
mixture again heated in the steam 
bath for two minutes. All the 
oils except cod liver oil gave a 
precipitate and a color. They were 
allowed to stand overnight and in 
the morning examined to observe 
the appearance of the precipitate 
under the microscope. By this 
time the cod liver oil had pre- 
cipitated white crystals which had 
the appearance of branches of 
trees each with a number of small 
twigs extending from the branch. 
Whale, menhaden and sardine oils 
gave a different form of crystal. 
In these three oils the crystals were 
more of a disc-mould or jelly-fish 
shape with many fine hairy legs 
and at the end of each leg a small 
ball. These objects were different 
in appearance from the fatty acid 
crystals which could be seen 
throughout the slides. Herring 
Oil gave a needle-shaped crystal, 
while Pilchard Oil gave crystals 


which looked more like staphy- 
lococcus bacilli. The original oils 
were tested to see if moulds were 
present but none was found. 
Proposed Test for Cod Liver Oij| 
The following simple experiment 
can, I believe, be used to differ. 
entiate between cod _ liver  oijj 
(U.S.P.) and contaminated cod 
liver oil. Directions: Place in a test 
tube 10 milligrams of powdered 
uranium nitrate and 3 cc of the 
fish oil to be tested, then place the 
tube in the steam bath for 20 min- 
utes, shaking occasionally, remove 
and observe the color, which should 
be as follows: 
Cod Liver Oil (U.S.P.)—Amber 
color, showing a greenish cast with 
transmitted light 
Norwegian Sperm Oil—Light am- 
ber color, no difference with trans- 
mitted light 
Menhaden Oil—Crimson red 
Pilchard Oil—Light red 
Whale Oil—Light brownish red 
Herring Oil—Blood red 
Sardine Oil—Blood red 
Newfoundland Cod Oil—Blood red 
Samples of cod liver oil that were 
thought to be pure, answering all 
the U. S. P. requirements, except 
that they were high in unsaponifi- 
able matter, gave a red color with- 
in six minutes. These samples 
were later declared contaminated. 
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Application of Absorptive Carbons to Crude 
Vegetable Oils 


Tangible Profits 


Accrue to 


and 


Millers 


Refiners Through Improvement of Quality 


By JOHN P. HARRIS 


N a previous issue of OIL & 

FAT INDUSTRIES, the writer has 

outlined the advantages to the 
edible oil refiner of using a purely 
absorptive activated carbon for 
bleaching purposes, either alone or 
in combination with fullers’ earth 
or other bleaching agents. In that 
article the economies of bleaching 
refined oil with such carbon were 
stressed and inasmuch as this car- 
bon acts particularly well in the 
removal of all impurities from re- 
fined oils, even incuding traces of 
fatty acids, it naturally occurred 
to us to try it out upon the crude 
oil itself, particularly since it 
works as well cold as it does hot, 
as it is surely logical to attack the 
removal of color, odor, flavor and 
all of the emulsificants present in 
crude oil, right at the start of 
processing, whereby their presence 
will not affect the subsequent 
stages of refining. 

For example, in a prime crude 
cottonseed oil, possessing under 
1% free fatty acids, we invariably 
have a neutralizing loss of consid- 
erably more than five times the 
free fatty acids. If we were able 
to free the crude oil of all of the 
emulsifying agents, pigmentation, 
etc.. by completely cleansing the 
crude oil, we could neutralize that 
oil with a loss very close to the 
percentage of free fatty acids. 
Theoretical 


It Produces Almost 


Losses Upon Coconut Oil 
This we 


have already accom- 


plished in the case of coconut oil, 
where, for example, by treating 
crude coconut oil running 5% 
free fatty acid (oleic), in the cold 
with a purely absorptive carbon, 
we have been able to reduce the 
neutralizing loss to 5.5%, and we 
can accomplish such re:ults con- 
sistently, and with varying per- 
centages of free fatty acids in the 
crude oil. 


A Great Benefit in Treating Crude 
Linseed Oil 

Experiments were started some 
years ago, covering the purifica- 
tion of crude linseed oil with this 
purely absorptive carbon. The re- 
sults showed that a better varnish 
oil could be obtained by first treat- 
ing the crude oil with carbon prior 
to neutralizing, than by neutraliz- 
ing first and using a _ bleaching 
agent thereafter. ; 

Excellent results have also been 
obtained in the pretreatment of 
crude peanut oil with this purely 
absorptive carbon. 

But only recently have we had 
the opportunity of trying this out 
upon the economically most impor- 
tant vegetable oil—American Cot- 
tonseed Oil. 


Advantages of Pre-treating Crude 
Cotton Oil 

We shall cite here two, from a 

series of large scale tests, made 

in conjunction with an American 

crusher and_ refiner. In these 

tests, the oii was followed through 
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from the crude mil, to the deodor- 
izer and finishing press, and the 
crude oil was first filtered as it 
came from the presses, so that the 
advantages of straight filtration 
should be eliminated as far as pos- 
sible, in order that the results 
might represent exclusively the ef- 
fect of the purely absorptive car- 
bon only, upon the crude oil. 

This carbon treatment consisted 
of adding to the crude oil, 14% 
of this purely absorptive carbon, 
together with ‘4% of diatoma- 
ceous earth. aca filter aid, the lat- 
ter being used to insure satisfac- 
tory, quick and easy filtration at 
room temperatures. This mixture 
was agitated at 28°C. for thirty 
minutes and was then pumped 
through a_ recessed plate filter 
press. The cake was blown and 
and steamed, and the residual oil 
determined in the laboratory. Re- 
sults were as follows: 

Test I. Untreated Crude 

10% of 15° Be. Caustic Soda 

used in refining. 

Refining loss 8.1% 
Free fatty acid 2.9% 
Flavor and odor Sour 
Grade off. 

Carbon Treated Crude 

Same amount of Caustic 

Soda used in refining. 

Refining loss 5.95% 

62°. of oil in press cake, therefore 

loss of oil in press cake equal to 

14% x 0.62 or 0.31%. Net Re- 


duction of Refining loss 1.84. 


Test II. Untreated Crude 
Free Fatty Acid 5.54°, 
Flavor and odor Sour 
Grade Off 


Refining loss 10.60% 

Carbon Treated Crude 

Same amount of Caustic 

Soda used in refining. 

Refining loss 7.10% 

Percentage of oil in the press cake 


3 


J 


> 


was the same as in Test [| 
Net Reduction of Refining Loss 
3.19% 


The average net reduction of re- 
fining loss in the two _ instances 
quoted was 2.51%. Figuring on 
the present market value of oil and 
allowing for soap stock, this would 
mean a saving of about $90.00 on 
every 160 barrel tank car treated, 


Color of Oil 


The results obtained in the above 
tests are sufficiently striking to 
merit particular discussion. The 
refined oils obtained without treat- 
ment of the crudes other than 
straight filtration when hot, were 
further treated with a total of 
0.9°- of the bleaching agents com- 
monly employed by this refiner, 
and the color was satisfactory. 

The refined oil obtained from the 
carbon-treated crude, however, was 
lighter and brighter without any 
further treatment, than the refined 
and bleached oil from the untreated 
crude. 

This represented a further sav- 


ing, for the costs incidental to 
bleaching would amount to about 
14 of the value of the oil, or 


about $24.00 based on a tank ear. 
Deodorization of Oil 


The bleached refined oil obtain- 
ed from the untreated crude, and 


the refined oil from the treated 
crude were then sent on to the 
deodorizer and the difference in 


duration of time necessary to de- 
odorize was noted. The oil from 
the carbon treated crude enabled 
this refiner to cut the deodorizing 
period by 45 minutes per batch, 
lessening his steam consumption by 
15°, and increasing his daily out- 
put capacity proportionately. 

The actual steam saving would 
come to about $2.00 per tank car 
treated, in their case. 
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The American Oil Chemists’ Society 


Notes and Correspondence 








Status of Meal and Cake 


Grading 





S. RICHARDSON, Chair- 

man of the Meal Grading 

e Committee writes as fol- 
lows: 

“Although we are making prog- 
ress in the study of meal grading, 
a large proportion if not all of the 
new season’s meal will be graded 
before any official action can be 
taken by all the committees con- 
cerned with the development and 
adoption of the method. 

“A search through the various 
journals suggests that just enough 
has been published on this subject 
to be confusing and this idea is 
further confirmed by several let- 
ters which I have received. There- 
fore we believe that a statement 
should be published in OIL & FAT 
INDUSTRIES, exp'aining the present 
status of meal and cake grading. 

“T have taken the matter up with 
the other members of the commit- 
tee on method of color comparison 
and we have prepared a statement 
which we enclose herewith in du- 
plicate. Although it is merely a 
statement of the present situation 
and not a new committee report, we 
suggest that you pass it along for 
publication as a news item.” 

Interstate Rule 102 provides that 
prime cottonseed cake and meal of 
41 per cent or higher protein con- 
tent shall not be darker in color 
than Munsell Color Standard “2 
yellow 6/5” and that 36 per cent 


protein cake and meal shall not be 
darker than Munsell Color Stand- 
ard “10 yellow 5/5. 

The Interstate rules do not yet 
specific 


” 


provide a procedure for 
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making the comparison between col- 
or standard and sample of meal or 
cake. In November, 1926, a spe- 
cial A.O.C. S. committee proposed 
two such procedures in a_ report 
which was subsequently published 
in the May 1927 issue of OI & 
FAT INDUSTRIES (pages 187-8). 
Neither of these methods was def- 
initely adopted, although it was 
the consensus of opinion of the 
Chemists’ Committee of the Inter- 
state that the simpler method (re- 
produced below) was preferable as 
a tentative method for the remain- 
der of the 1926-7 season. 

The special committee for study 
of methods of color comparison 
has been continued for another 
year and the adoption of an official 
procedure is awaiting the further 
study of that committee. In the 
absence of an official method, the 
most satisfactory procedure for 
general use will be method II of 
the report in the May issue of OIL 
& Fat INDUSTRIES. Method I of 
the same report, based upon the 
use of a rotating cup, has been 
adopted by the Texas Cotton Seed 
Crusher’s Association in Rule 271, 
Supplement No. 1, 1927-8. The 
rotating cup method is believed to 
give more satisfactory results in 
doubtful cases but is less simple of 
manipulation. Method II, which 
was tentatively favored by the 
Chemists’ Committee of the Inter- 
state last season, is as follows: 

“a. Meal. The meal to be graded 
should be placed in the center of 
a gray sheet or board at least eight 
inches square; it should be flatten- 
ed out to make a level circle about 
three or four inches across, and 
a clean, one-inch square of the col- 
or standard laid on the center of 





the meal. The meal and standard, 
lying in a horizontal plane, should 
then be observed, in good daylight, 
from a position directly above them 
and at least 36 inches distant. For 
making close decisions, it is best to 
lay the board on the floor and ob- 
serve it from a standing position 
directly above. To be graded 
“prime,” the meal must be as light 
or a lighter shade than the stand- 
ard. If darker, it must be graded 
“off” in color. 

“b. Cake. A representative por- 
tion of the cake to b2 graded should 
be ground so that 85 per cent will 
pass a 20-mesh screen.* Portions 
of sample used for screen test 
should not be used for color com- 
parison. The ground sample 
should be graded as for meal. 

“Note: Any samples of meal 
containing coarse particles should 
be ground to the standard for cake 
and this fact should be stated in 
the report.” 
= The committee report as voublished adds 
the words: “and 75% through 30 mesh.”’ The 


committee has since ccncluded that the double 
mesh specification is objectionable. 





Grading Standard Glasses 





To All Members: 

The Governing Board has em- 
ployed Miss Geraldine K. Walker, 
formerly of the Munsell Color Co., 
as “Research Associate” at the Bu- 
reau of Standards to conduct “An 
Investigation into the Uniformity 
of the Lovibond Glasses at present 
in use in the Vegetable Oil Indus- 
try.” 

As a part of that work it will 
be necessary to grade all glasses 
submitted, and in due time Mr. A. 
W. Putland, who has consented to 
handle the matter will invite the 
members to send him any glass 
which they wish graded at $1.50 
a glass. He will issue A. O. C. S. 


certificates of the value of each 
glass submitted. 

We feel that this is a step in the 
right direction and that the results 
of this work will be of great bene- 
fit to the industry as a whole. 

H. P. TREVITHICK, 
President. 


F. F. A. Co-operative Tests 





This co-operative work has been 
conducted during the past season 
by the Refining Test Committee. 
The main object was to stimulate 
interest in getting correct F.F.A. 
tests because of their importance 
in refining work. The F.F.A. 
test is the first step in refining 
a crude oil, and if incorrectly made 
it will result in selecting an im- 
proper lye for refining, and this in 
turn will lead to improper refining 
results. Ten samples were sent 
out. The first went to nineteen 
laboratories, number two to twen- 
ty-nine, and the balance to thirty- 
two laboratories. Interest, how- 
ever, fell off to such an extent that 
while all nineteen laboratories re- 
ported on the first sample, not more 
than twenty out of thirty-two re- 
ported on any of the last three sam- 
ples. 

The accompanying tab'e shows 
the total “points off” from the ac- 
cepted average for each laboratory. 
A tolerance of two hundredths per 
cent from the accepted average is 
allowed in all cases, the same as 
in the Smalley Foundation work. 
This means that any test within 
.02% of the accepted average is 
considered perfect. 

The names of the five laborator- 
ies making the best showing to- 
gether with the average “points 
off” are also shown in a separate 
table. Laboratory No. 10 at the 
head of the list reported on eight 
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samples, and on three of these ob- 
tained perfect results by both brine 
and alcohol, and was also perfect 
on brine in a fourth sample, and 
perfect on alcohol on a fifth sam- 
ple, thus scoring eight perfect re- 
sults out of a possible sixteen. The 
other four laboratories on this list 
each scored from four to nine per- 
fect results. All five of these lab- 
oratories averaged less than .05% 
off from the accepted average. 

Our conclusions from this sea- 
son’s work are as follows: 

(1) There is altogether too 


much variation among the differ- 
ent laboratories for such a simple 
test. This indicates a lack of care. 
There is no reason why all labor- 
atories cannot average less than 
ten points off by using proper care. 

(2) Alcohol gives slightly high- 
er results on every sample in hands 
of every operator. The average of 
all ten samples shows .12% higher. 

(3) Alcohol shows more con- 
cordant results among the various 
laboratories than brine on every 
sample without exception. 

C. B. CLUFF. 





Total “Points Off” from “Accepted Average” 
A “tolerance” of + .02% from “accepted average” allowed in all cases 


Brine Alcohol Combined 
_ A A - A. on 
Samples Points Samples Points Sample Points Av. Pts. 
Lab. Reported Off Reported Off Reported Off Off 
1 4 20 8 61 12 81 6.8 
2 sy) 173 ) 161 18 334 18.5 
3 i) 228 i) 230 18 458 26.1 
4 5 114 4 55 9 169 18.8 
5 9 50 9 22 18 72 4.0 
6 7 68 7 57 14 12: 8.9 
7 10 94 10 69 20 163 8.2 
. 3 33 3 33 6 66 11.0 
9 9 28 9 39 18 67 3.7 
10 8 15 8 38 16 53 3.3 
11 10 122 10 61 20 183 9.2 
12 10 112 10 155 20 267 13.4 
13 & 194 8 69 16 263 . 16.4 
14 9 96 9 69 18 165 9.2 
15 7 112 8 26 15 138 9.2 
16 4 80 4 43 ba 123 15.4 
17 9 67 9 63 18 130 7.2 
18 9 67 9 45 18 112 6.2 
19 7 160 7 52 14 212 15.1 
20 i) 192 9 100 18 292 16.2 
21 2 23 2 4 4 27 6.8 
22 3 24 3 9 6 33 5.5 
23 3 52 3 48 6 100 16.7 
24 5 122 3 87 s 209 26.1 
25 i) 517 i) 526 18 1,043 57.9 
26 8 90 8 80 16 170 10.6 
27 1 24 1 9 2 33 16.5 
28 7 159 7 89 14 248 17.7 
29 8 44 i) 34 17 78 4.6 
30 1 32 1 25 2 57 28.5 
31 7 21 7 26 14 47 3.4 
32 7 201 7 159 14 360 25.7 
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Best Laboratory Work 


Consideration given only to laboratories reporting on at least 70% of the 
samples sent out 





Order Lab. No. Name Samples Av. Pts. 0g 
1 10 P. & G. Co., Staten Island, N. Y...... 16 3.3 
2 31 ey ee TE is as cece nes 14 3.4 
3 9 P. & G. Co., Ivorydale, Ohio.......... 18 3.7 
4 5 H. P. Trevithick, New York.......... 18 4.0 
5 29 Lever Bros. Co., Cambridge, Mass.... 17 4.6 
The Editor, hour and a half. After the boil- 


OIL & FAT INDUSTRIES. 
Sir: 

Mr. Chapman’s invitation for 
correspondence on his article in the 
May issue of OIL & FAT INDUSTRIES 
brings this from me, since accu- 
racy of results cannot be overesti- 
mated. 

In Mr. Chapman’s directions un- 
der the heading of “Determination” 
the addition of the small piece of 
paraffine before digestion, that he 
calls for, is entirely useless, if not 
detrimental. Its effect is to retard 
the oxidation of the sample and to 
deposit carbon in the neck of the 
digestion flask. 

The directions to digest only 45 
minutes leads to low results as all 
the nitrogen of the protein has not 
by this time, been converted into 
ammonia. If the digestion is 
stopped at the end of 45 minutes, 
only 94% to 97% of the total pro- 
tein nitrogen has been converted 
into ammonia, and the report of the 
protein content is correspondingly 
low.. Where 50 to 80 samples were 
run per day, the time of digestion 
being 1 hour and 10 minutes, fully 
one-third of the samples failed to 
check within 0.36. protein. 

It takes a digestion of an hour 
and a quarter under the best reg- 
ulated conditions to effect the 
change of all the protein nitrogen 
into ammonia, and where some 
burners do not give as hot a flame 
as others in the bank, the diges- 
tion should be carried on for an 


ing acid begi.as to clear, the heat 
should be increased until the con- 
densing ring is about an inch up in 
the neck of the flask. 

Guard against the use of too 
much potassium (or sodium) sul- 
tate. Five grams of potassium 
sulfate will give the same results 
as ten grams, but if more than ten 
grams are used with twenty-five 
cc of sulfuric acid, a slightly lower 
percent of nitrogen will be found. 

Another caution, do not use such 
accelerators such as permanganates 
or perchlorates, as is somet’mes 
recommended. These will oxidize 
some of the ammonia and lead to 
low results. Very truly yours, 

PAUL L. MENAUL. 
The Editor, 
OIL & FAT 
Sir: 

I have received Mr. Menaul’s 
letter regarding the publication of 
my method for protein in your May 
issue. I have checked this method 
many times but in order to give you 
some late comparative figures | 
had our Mr. John T. Scott run 
check meal sample No. 13 four dif- 
ferent ways. Probably the sam- 
ple had dried out slightly as the 
ammonia was slightly higher than 
accepted average for this sample. 

In making the following determi- 
nations the weight taken was 2.5g. 
The weight of sodium sulphate 
used 7.0g. Other variables are 
shown in the table which follows: 


INDUSTRIES. 
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Mercuric Oxide Titr. 
Time of Dig. used grams ce 
39 Minutes ...... 1.00 5.4 
30 Minutes 1.00 5.4 
30 Minutes 1.00 5.2 
45 Minutes ...... .70 5.4 
45 Minutes ...... .70 5.4 
45 Minutes ...... .70 5.2 
75 Minutes ...... .70 5.4 
75 Minutes ...... .70 5.1 
75 Minutes ...... .70 5.3 
aw akae .70 5.2 
Oars .70 5.2 
OS re .70 5.2 


Protein Ave. Ammonia 
% W/ % 
— 5.4 = 44.60 | 
— 5.4 = 44.60 } 44.67 8.69 
— §.2 44.80 | 
— 5.4 = 44.60 | 
— 5.4 44.60 } 44.67 8.69 
— 5.2 44.80 | 
— 5.4 = 44.60 | 
— 5.1 44.90 } 44.73 8.71 
— 5.3 44.70 | 
— 5.2 = 44.80 ] 
— §.2 44.80 } 44.80 8.72 
— 83 = 4490 | 





From the results obtained it will 
be seen that the difference between 
45 minutes digestion and one hour 
and fifteen minutes digestion is 
very slight. Using a larger amount 
of mercuric oxide also decreases the 
time needed for digestion without 
any resultant loss of accuracy. 
Three hours’ digestion does how- 
ever, seem to give better checks 
but for most purposes the shorter 
time should suffice. It was not the 
intention to intimate that all sam- 
ples should be digested for 45 min- 
utes only. As Mr. Menaul has in- 
dicated, flames and other conditions 
vary and the time of digestion 
should always be left to the judg- 
ment of the operator. We men- 
tioned 45 minutes because we had 
found that this was about the aver- 
age for our own work. 

We have never found that the 
use of paraffine had anything to do 
with the time or completeness of 
oxidation. With certain classes of 
material it helps to prevent foam- 
ing in the digestion and it a’ways 
prevents foaming in the distillation, 
especially if there has been added 
an excess of caustic soda so ution. 
It is merely used as a precautionary 
measure and if proper quantities of 
reagents are used, the paraffine 
may be dispensed with. 

Since the chief use of the sul- 


phates of Sodium or Potassium is 
to raise the boiling point of the 
digestion there is no object in using 
an excess. In order to get the 
greatest efficiency the proper 
amount must be used. 

I agree that the use of accelera- 
tors such as mentioned by Mr. Men- 
aul is to be condemned. 

I should like to hear from any- 
one who has suggestions or criti- 
cisms to make on this article or on 
the method. 

Very truly yours, 
R. M. CHAPMAN. 





Referee Applicants 
Applicants for Referee Chemist 


Certificates are Herman A. Nes- 
ter, San Antonio, Texas, (second 
publication), and (first publica- 


tion), A. W. Horrell, Jackson, Miss. 





OIL & FAT INDUSTRIES 
will buy for cash 
a limited number 
of copies of the Jan., 
1926, Jan. and May, 
1927, issues 


4ddress Editor 
OIL & FAT INDUSTRIES 


220 W. 42nd Street 
NEW YORK CITY 
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‘, «¢ . . be ‘ ‘ » hd 
Second Quarter Census Report 
HE Department of Com- and corn oil with 27,779,495 
merce announces that the pounds. 
factory production of fats The production of refined oils 
and oils (exclusive of refined oil during the period was as follows: Fish € 
and derivatives) during the three- Cottonseed 273,120,362 pounds: Cod al 
month period ended June 30, 1927, coconut, 63,838,821 pounds ; peanut, Menha 
was as follows: Vegetable oils, 1,485,101 pounds; corn, 18,112,611 aro 
487,200,695 pounds; fish oils, 7,- pounds; soya-bean, 647,962 pounds: Sperm 
008,433 pounds; animal fats, 583,- and palm-kernel, 389,730 pounds, All otk 
333,175 pounds; and grease, 102,- The quantity of crude oil used ip Th 
. S; se, “> ‘ +e eee . me canners 
615,614 pounds; a total of 1,180,- = =e - aes thoy re 
o ; ined oils is included in res 
157,917 pounds. Of the several : lions a oe 
, Bt : of crude consumed. 
kinds of fats and oils covered by , ‘ Anima 
‘nae ; The data for the factory produc. “pur 
this inquiry, the greatest produc- . , : , : Lard, | 
ti 458.802.329 , tion, factory consumption, imports, Lard, « 
f 2,328 s € eg “Ss 4¢ ’ 
i " "N ne yori ” appears exports, and factory and ware. Tallow, 
for lard. 1 age toe vant is cotton- house stocks of fats and oils and § Tallow 
seed oil with 204,902,831 pounds; for the raw materials used in the, %°** 
linseed oil with 162,232,121 pounds; production of vegetable oils for the 
tallow with 122,178,405 pounds; three-month period appear in the 
coconut oil with 71,031,662 pounds; following statements: — 
White 
Yellow 
PRODUCTION, CONSUMPTION AND STOCKS OF FATS AND OILS Brown 
(In some cases, where products were made by a continuous process, the inter- eM 
mediate products were not reported) Garbes 
; Factory and Wool 
Factory operations forthe Warehouse Recove! 
quarter ended June 30, 1927 stocks All oth 
Kind Production Consumption June 30, 1927 
Vegetable Oils:' (pounds) (pounds) (pounds) 
ee 204,902,851 305,997,944 32,014,452 
Cottonseed, refined ............. 273,120,362 250,318,819 461,059,179 J Other | 
Peanut, virgin and crude ....... 1,399,915 1,742,408 1,543,750 _ § 
ORES 1,485,101 1,056,891 912,423 Hed m 
Coconut, or copra, crude ........ 71,031,662 138,381,628 108,434,207 — de 
Coconut, or copra, refined ....... 63,838,821 55,274,848 15,544,824 oe 
Yi IEpOR 27,779,405 24,446,264 = 13,150,995 — 
TO, DONE ba ccscccccscsseves 18,112,611 2,659,811 8,017,778 +g 
BOVE-WORM, CEUGC 2.0.66 csccese: 776,259 1,777,547 8,522,896 pred ye 
Soya-bean, refined .............. 647,962 882,390 1,388,889 Tall ny 
CE ecacktnaeneeeskine = peneee 594,162 5,027,319 Potty 
i cseaensy  wanens 2,004,010 1,063,255 dle 
Sulphur oil, or olive foots ....... waves 9,930,304 8,388,158 Red y 7 
Palm-kernel, crude ..........+++ seseees 840,483 1,485,830 Stor - 
Palm-kernel, refined ............ 389,730 39,436 212,845 Seneat 
DEE TkGkeabnsKeaeeescssens . pene 3,647,768 4,966,972 Gineeri, 
ee Qe ree 167,232,121 120,146,543 152,628,386 Glyceri 
rr i OP ee sees “Sane 20,524,997 20,967,938 > 
Chinese vegetable tallow ........ = see eee 1,502,590 2,310,754 ee 
ee ica conse 13,895,276 4,955,201 8,745,743 ee 
teed iceeeins . camalis 23,159,446 22,329,071 ee 
DE iéniunendcdakeanswed ns 183,206 1,982,779 4,899,342 eta. 
’ Acidula 
Miscella 
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Factory and 
79,405 Factory operations forthe Warehouse 
— quarter ended June 30, 1927 stocks 
Kind Production Consumption June 30, 1927 
d oils (pounds) (pounds) (pounds) 
llows: Fish Oils:' 
unds: Cod and cod-liver .............. 278,490 3,978,614 6,648,615 
eanut NE oii 4 ou aia winnie 1,706,345 12,822,232 11,809,725 
Fe ES RR aie ampere 1,607,250 17,764,482 41,173,140 
12,611 | ‘herring, including sardine ...... 3,143,198 6,993,589 9:261,650 
+ ——RERp PETE? 25,125 249,363 2,012,729 
ounds, All other, including marine animal 248,025 1,027,874 1,662,962 
sed in Pe a Se te ce —s [SS oe ee 
se re- 
igures 
Animal Fats: 
WORN Seek genteel . «2... 02000000000. 15,468,110 6,182,524 8,392,551 
ports, } Lard, other edible .............. 443,334,219 2588 061 113,975,155 
ware # Tallow, edible ................. 13,039,210 9,767,095 5,184,608 
Is and Tallow, inedib‘e Sa a as 38 ol a a 109, ),139, 195 150,747,424 94,645,361 
in the OS eee re ee 2,352,441 1,837,039 1,755,047 
or the 
in the § 
Greases: 
DI St es relais Ce ae hi weea 21,762,628 8,642,498 8,357,441 
TT ns oe rain naa a elon eg eilane 17,704,527 10,239,690 8,457,810 
I id aha de edo apie aetna a 11,950,232 10,070,075 4,387,534 
— RE a oe ree ee 6,542,876 281,564 2,420,144 
inte: | Tankage .........2.esececceees 13,373,548 268.188 3,598,098 
Garbage or house .............- 25,635,497 16,556,526 15,590,893 
y and re ee bh athe ata bina menrecate we 2,220,423 1,753,530 3,354,480 
10USe NE a os Ge dag ae a 814,611 574,280 1,144,000 
cks NE a sn. varia ecktas aww wae enon 2,611,277 1,194,237 3,439,968 
), 1927 
ds ) 
0) 
oo Other Products: 
750 Lard compounds and other lard 
423 RSA renee Bens 253,857,753 439,024 23,704,553 
"207 Hydrogenated oils .............. 114,393,199 107,989,899 11,435,228 
"924 Stearin, vegetable eeceeceecceces 3,835,787 3,985,561 1,795,722 
995 Stearin, animal, edible eer aertadc ata G 17,514,098 12,150,184 8,561,114 
778 Stearin, animal, inedible ........ 5,712,610 7,125,462 4,048,847 
896 Oleo oil i eeOsEGE Uh Vac oe tac aarp ance ae 35,803,544 12,034,682 8,595,348 
"389 Lard oil eee e eee cececceseeecees 6,793,433 5,183,464 4'764°459 
Re rreees 3,081,617 2,001,862 1,763,106 
Seen WONG Otlds .... 2... ccs cccceess 42,562,270 45,847,981 5,799,313 
"158 Fatty acids, NE hk ow eee eas 8,742,804 10,100,784 4,040,356 
"330 Red CULE ELE LEE 12,475,757 6,202,555 7,333,095 
"R45 Stearic a ae ieee ia se anak aim acts 7,987,555 2,365,437 3° $75,063 
972 Glycerin, crude 80% basis ....... 32,975,380 32,003,769 13,468,757 
"986 Glycerin, dynamite erasers tee, 11,476,612 6,475,571 15,657,439 
"938 Glycerin, chemically pure ....... 15,096,215 1,703,485 9,465, 417 
754 | Cottonseed foots, 50% basis 63,974,171 77,648,154 2.844.735 
743 Cottonseed foots, distilled ....... 49,361,727 14,908,181 7,946,093 
‘071 Other vegetable oil foots : 13,832,324 11,339,709 920,154 
949 Other vegetable oil foots, distilled . 756,366 249,819 362,833 
ens Acidulated EE onc kde ceen % 22,928,923 21,299,781 16,832,890 
Miscellaneous soap stock ........ 29,258 79,313 42,845 
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Tons of 2,000 pounds 
Consumed On 
March 31 _ =hand 


Raw MATERIALS USED IN THE’MANUFACTURE OF 


VEGETABLE OILS 
Tons of 2,000 pounds 





Consumed On 
March 31 hand 


Kind to June 30 June 30 Kind to June 30 June 30 
Cottonseed ........ 672,437 163,301 Fieeeeed 2. wseccss 250,970 97,730 
Peanuts, hulled .... 2,063 598 Castor beans ...... 15,326 5,109 
Peanuts, in the hull 66 35 Mustard seed ...... 191 1,382 
aE Sere est 54,839 11,153 Soya-beans ....... 3,016 254 
Coconuts and skins. 1,432 98 Other kinds ....... 288 33 
Corn @Orms ....<+. 52,606 538 

IMPORTS OF OIL SEEDS, QUARTER ENDED JUNE 30, 1927 

Kind Tons Kind Tons 
CE ree re ee rrr rr 405 
Errore 19,268  Perilla and sesame seed ..... 656 
err rrr 53,687 Other oil seeds ............ 2,128 
ere 214,511 


IMPORTS OF FOREIGN FATS AND OILS, QUARTER ENDED JUNE 


Kind Pounds 
TE Bick cee baba 37,481,752 
Cod and cod-liver ........ 6,911,310 
COEOR TOE OED nc ccc sccscs 3,654,465 
Beef and hog fats ....... 937,576 
ree 3,695,649 
Grease and oils, n. e. s. 

RN a $126,465 


Chinese wood oil or nut oil 36,137,664 


OS are 82,959,165 
Olive oil, edible.......... 31,895,634 
Sulphur oil, or olive foots. 12,266,880 
Olive oil, denatured ...... 2,071,304 
OR eae 31,756,562 


EXPORTS OF DOMESTIC FATS AND OILS, QUARTER ENDED JUNE 


Kind Pounds 
eee ee 7,903 
Other animal oils, fats and 

SE ere 5,600 
Chinese wood oil or nut oil. 1,099,429 
EE eee 1,160,328 
Olive oil, edible .......... 34,932 

Kind Pounds 
ie aid be alse ah 23,416,150 
Neat’s-foot oi] ........... 614,15 
Other animal oils ........ 113,966 
Seer 142,450 
Pr ere eet ee 3,999,440 
EE Res Ba oe oak bes 1,604,549 
th alan on ty emi 198,167,352 
i ae 6,582,588 
Lard compound containing 

ere 1,878,838 
Oleo and lard stearin..... 1,769,152 
Grease stearin .......... 1.034,396 
Oleic acid, or red oil...... 395,356 
EEE ED cbecceesevess 577,414 





EXPORTS OF FOREIGN FATS AND OILS, QUARTER ENDED JUNE 


338 


30, 1927 


Kind Pounds 
Palm-kernel oil .......... 4,175,009 
UE RS eee 752,987 
oe eerie 5,254,462 
7 ee eee 388,652 
OE errr rey 269,847 
eee 6,482,103 
Vegetable tallow ........ 1,991,989 
Vegetable wax .......... 2,774,457 
Other vegetable oils...... 2,331,574 
Glycerin, crude .......... 2,505,269 
Glycerin, refined ........ 2,464,362 







30, 1927 


Kind Pounds 
Palm and palm-kernel oil.. 755,023 
NN ME ik uaa eae wa 13,386 
eee 761,756 
Other vegetable oils ...... 186,881 
Vegetable wax ........... 286,225 


30, 1927 


Kind Pounds 
Other animal greases, oils 

os a a gn 21,718.132 
Coconut oil ........ 5,693,655 
Cottonseed oil, crude ..... 15,541,946 
Cottonseed oil, refined ... 4,287,978 
foe ere 599,953 
BOVO-POOM OF] ....essse 1,114,869 
">" ae irate 20,757 
Vegetable oil lard com- 

0 Free : 1,389,520 
Vegetable soap stock..... 1,930,722 
Other vegetable oils and 

see eee 2,393,866 
NEED Sir nd cata dh avian is 103,852 

















